Partial hepatoprotective effects of allylthiobenzimidazole in the absence of cytochrome P4502E1 suppression: effects on epoxide hydrolase, rGSTA2, rGSTA3/5, rGSTM1 and rGSTM2 expression.
1. 2-(Allylthio)pyrazine protects the liver against acetaminophen- and carbon tetrachloride-induced injury through inhibition of cytochrome P4502E1 and induction of glutathione S-transferases (GSTs). By comparison, the effects of allylthiobenzimidazole (ATB) on the levels of several hepatic cytochrome P450, microsomal epoxide hydrolase (mEH) and GST expression have been studied in the rat herein. 2. Western immunoblotting analyses revealed that ATB treatment (50 mg/kg/day for 5 days) failed to alter cytochrome P4501A2, P4502B1/2 and P4502E1 levels in the liver, whereas the expression of P4502C11 was reduced approximately 50% by ATB. 3. Treatment of rat with a single dose of ATB resulted in 2-21-fold increases in mEH mRNA levels at 24 h with an ED50 = 60 mg/kg. mEH mRNA level was elevated 9- and 21-fold at 12 and 24 h after treatment at 200 mg/kg respectively as compared with control. Western blot analysis revealed that ATB induced mEH protein levels by 2-fold relative to control. 4. ATB induced the major GST mRNA levels as a function of dose, resulting in rGSTA2, rGSTA3/5 and rGSTM1 mRNA levels elevated by 20-, 6- and 8-fold at 24 h respectively. The relative rGSTM2 mRNA level was minimally affected. Time-course studies showed that mEH, rGSTA2 and rGSTM1 mRNA levels were significantly increased at 12 and 24 h after ATB treatment, returning to control levels by 48 h. Treatment of rat with ATB (20-50 mg/kg/day for 5 days) resulted in 2-3-fold increases in mEH, rGSTA1/2, rGSTA3/5 and rGSTM1 mRNA levels with the induction of GST subunits. 5. ATB failed to block carbon tetrachloride-induced liver toxicity in rat and mouse. ATB treatment (50 mg/kg day for 3 days) prior to a lethal dose of acetaminophen significantly reduced acetaminophen-induced liver toxicity in mouse, as assessed by both plasma alanine aminotransferase activity and histopathological examination. The 30-day survival rate of mouse gamma-irradiated at 8 Gy failed to be improved by ATB pretreatment (100 mg/kg/day for 2 days). 6. These results provided evidence that ATB stimulated mEH and GST gene expression at early times and reduced the P4502C11 level in the absence of P4502E1 suppression. ATB was only partially effective in protecting the liver against toxicant-induced injury despite the presence of allylthio moiety in its chemical structure.